Tetrodotoxin from Japanese puffer fish has been labeled with tritium and purified from the crude mixture obtained. 
Electrical excitability of nerve axons generally depends on a transient influx of sodium ions followed by an efflux of potassium ions (1) . These ionic fluxes are pharmacologically distinct processes, and it is generally agreed that they are carried by distinct ion-specific channels. Sodium flux is reversibly and specifically inhibited by nanomolar concentrations of tetrodotoxin (TTX), while potassium efflux is unaffected at 100-times the concentration of TTX necessary to block the sodium influx (2) . TTX has no effect on the post-synaptic potential at the neuromuscular junction (3), and it does not inhibit either active transport of sodium ions or the ATPase activated by sodium-potassium in toad bladder (4) .
Recent studies on myelinated fibers from frog sciatic nerve have determined that several organic cations are able to substitute for sodium in the transient influx of ions (5) .
From these data Hille proposes a model for the ion-selectivity filter of the sodium channel as a small pore, 3 X 5 i, lined with oxygens capable of forming hydrogen bonds and having one anionic site capable of interacting with cations. The structure of TTX (6, 7) , with its positively charged guanidinium group and hydroxyl functions capable of forming hydrogen bonds, is certainly consistent with the hypothesis that blockage of the sodium channel is a result of a specific and tight binding of the toxin to the channel. Some preliminary experiments have been performed in an attempt to measure the binding of TTX to nerves (8) (9) (10) . The experiments indicate that TTX does bind to nerves and that very low concentrations of binding sites occur on the nerve membrane.
The specificity of TTX action does not guarantee a specific association of the toxin with the relevant components of the excitable membrane, even if we accept the quite plausible mechanism of binding proposed by Hille (5) . To insure such interaction in tissue homogenates, the toxin must be used at concentrations close to those that are active in vivo and under conditions that minimize nonspecific interactions of the cationic TTX molecule with anionic components in the tissue.
Abbreviations: TTX, tetrodotoxin.
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Two major problems must be overcome before a biochemical study of the molecules involved in electrical excitability can be begun. Tetrodotoxin must be labeled to a high enough specific activity to be dectectable in nanomolar concentrations. This has been accomplished by a modified Wilzbach exchange method (11) . Secondly, a preparation of excitable membranes must be found that is suitable for biochemical studies. The olfactory nerve of the long-nosed garfish (Lepisosteus osseus) was chosen as an easily available preparation of unmyelinated fibers having a large surface area of excitable membrane (12) . The preliminary studies reported here are directed toward characterization of the TTX binding component in excitable tissue; equilibrium dialysis was used to measure binding; susceptibility to enzymatic degradation was used to determine the nature of the membrane components involved. Easton (12) , minced, diluted 1 to 5 with physiological buffer (12) , and homogenized in a Virtis "60" homogenizer for 4 min (00) at 40,000 rpm. The suspension was either used at this stage (initial binding curve) or centrifuged for 0.5 hr at 45,000 X g. The pellet was suspended in the appropriate buffer for the enzyme treatments. Enzyme Treatments. Nerve membranes were suspended in buffers appropriate for the various enzymes (13), which were used at a concentration of 1 mg/ml, except for neuraminidase, which was 2.5 mg/ml, and phospholipase A, which was 0.2 mg/ml. Incubation was for 1 hr at 250. The enzymetreated membranes were pelleted at 45,000 X g for 0.5 hr in a Sorvall centrifuge and resuspended in physiological solution for binding studies. Simultaneous controls were run with the various buffers, without addition of the enzymes.
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RESULTS AND DISCUSSION
Preparation and purification of [3H]TTX The crude material (10 mg) labeled by International Chemical and Nuclear Corp. contained 30 mCi of tritium and about 3-4 mg of active tetrodotoxin, as measured by the frog sciatic-nerve assay. When extremely small quantities of this crude labeled TTX (about 0.4% of the total material) were chromatographed on a Biogel P-2 column with a buffer of dilute acetic acid (pH 5.0), the peak of radioactivity containing nerve-blocking activity was eluted after the bulk of the inactive radioactive material and with an elution volume greater than the total bed volume of the column (see Fig. 1 ), presumably due to the sorption of the TTX molecule to the resin at very low ionic strength (14) . Repeated chromatography on Biogel P-2 columns further removed the faster moving, inactive, radioactive material. Pooled active fractions from the P-2 column, when placed on a Bio-Rex 70 column and eluted with a linear salt gradient, gave three peaks (Fig. 2) . The radioactive peak containing the physiological activity (fractions 32-56) was sharp and symmetrical, suggesting high purity of the labeled toxin.
Thin-layer chromatography on cellulose and silica gel with ethyl acetate: pyridine: water: acetic acid 5:5:3:1 and butanol: acetic acid: water 8:3:9 showed a single peak of radioactivity for the purified [8H]TTX. Thin-layer chromatography of crude labeled material showed the majority of the radioactivity was not at the same position as the purified toxin peak (Fig. 3) . The Hafemann (10) has reported difficulty in obtaining radio- (8, 9) , but agrees well with a recent value obtained for gar olfactory nerve (16) . The dissociation constant for TTX binding is also in agreement with physiological studies that determined the concentration of TTX at which the sodium influx was reduced to half its normal value (17 4 and by heating membrane suspensions to 1000 for 15 min. It is not known whether the inhibition below pH 4 is due to inactivation of the binding protein or merely to protonation of a residue in the active site, which must be in the deprotonated state for binding to occur. 10-2 M procaine had no effect upon the binding, which is in agreement with the notion that such local anesthetics block action potentials by some interaction with the lipid phase of the membrane and not at the specific TTX binding site.
Treatment of the membranes with neuraminidase caused a 62% increase in TTX binding. This same effect has been seen for [125I ]a-bungarotoxin binding to membranes of electroplax from electric fish (18) . The increase in binding could be due to an "unmasking" of binding sites upon cleavage of sialic acid residues from the membrane, or it could simply be due to 
